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im^M 1 ] _ 

Mimmyfmmmmm. (lcpufa) ^mj^mmtLx-^ijmM^^&ir&mM^M 
m^Hi^^m^tLx. L CP u F A^^mmmmtLx^ts'') ymn (lcpufa-pl 
) ^m^^^v ymM(^wkmi^'{^x^^x. 

u (PL) =&jEi3m-r'S>PLwmx>g=&'^tf^i^#m^i-^ V >BhK(7?m;^ 
m-^m 2 ] 

^ h tc. ±isp L^El3mxe<7?tfrK-c•*M$:i^. ±isfliK£feM«#:^^ t g ^-^tsmm 

IW*JR 3 ] _ 
±lBffiffi^^li t LT^ -r V V (Mortierella) =i ^ t ^-7 :^ (Conid 
iobolus) m. y^^^y-^ (Pythium) JS. 7 > 7 > v (Phytophthora) ^^vV^ 
— A (Penici Ilium) M> iJ' 7 K ^i^" V -3- — A (Cladosporium) A3 — ;v (Mucor) M 
, 7+pi;^-A (Fusarium) T (Aspergillus) M^ n-Kh;i''7 (Rho 
dotorula) S> (Entomophthora) S^ > v-j/ A (Echinospo 

rangium) ^ i^Tf^^'aV ~y (Saprolegnia) ^ ^T-^/^^^fc < ^ ^) 1 

^ =^i^yWmx^h^}L^ mw t -t ^ If 3 |B« CO 'J :^ ffi H o mat o 
5 1 

±|S'^;i/-r-f ^l^'7MM<50'g:d^'^;V'r-i' • T;vtf-^ (Mortierella alpina) t?^ 

m^-m. 6 1 

=^#mi"^if^:* 1 :^v^L 5 (Tj-fprtLyJ*^ i:®^:: fatten ^|g®<7>$i7t:^-&o 
[if*:® 7 1 

[W^:^ 8 1 

[if*:* 9 1 

1 0 ] 

m%ltx. 4 : 1-0 : 6(7)$giaF^^c^^ii:=^#mti-^W**9 iciBm<^V >'flS 

[ItM 1 2 ] 
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Ift^il 1 3 1 

m^m 1 4 ) 

[W^il 1 5 ] 
Iff 1 6 ] 

L-C^tn^ L C P UF A;5^ ji^ Ji-f n-ij- h U ^ ^^0. ^ 

^y^^^:t.ymi}-^hm^'^i^^'p-^^< t 1 ffiX-^ ^ t i" 1 5 

1 7 1 

imi^m 1 8 1 
m^M 1 9 ] 

^■C<7)LCPUFA-P LcDM^^t LT-^ttL^MKm^-^^ibnt^T^^ K>m 
[W^TI 2 0 1 

±iaLCPUFA-P L t LT. .-^ 7 r f- v ;v n U y . 7 r ^ V 

'2)it^:S 1 6 >fe L 1 9 (^'fBItL;^^ 1 JM.Ii^mW.<D V y^Mo 

2 1 ] 

LCPUFA-PL^i LTiJ'-^ < t .-}^ ^ "7 r f" v ;v m; ttrv^;?) 1 1 

2 2 ] 

L C PUF A-P L t LX^^j: < t 7 r f- U y t fiX ^ tti^K. 

^-r(7)*^:7 T^v;Hr'J LT#t :i^;&ll]3IKm'^'^'i3^t^ K:^ 

[if 2 3 1 

:ssi:;««:^i^fnj3&j3sm (lcpufa) ^m^mmtLx^t^v ymn (lcpufa 

-PL) -e^^p-c. 

CPUFA-PLt L-Ci>^ < t 'J)*;^7 r-^^^';v=i V > is i r/jj^ 7 r •^^ ;v 

-bV ^75^^^^ ^^•C:te^)> L C P U F A t L-C/!.-=& < ^ T 9 ^ F ^m^i^^-^^ tLTV^ 

t tc, 

hi-;!) u yMMo 
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Im^M 2 4 ] 

^hiz^ ±|BLCPUFA-PLiLT. ^^^^ < t 7 - U 7 V ^^MtS^L C P 

miKM 2 5 ] 

^hl<z, ±|BLCPUFA-PLi:L-C. ^-4^ < t i> Z^^^^- y - V y ly>m^^L C P 
UFA t LT'^$tL-CV^/i)j^y;-7 T^v;^^:rU :^75^'^t :ixTV^;Z) i: 2; ^) tc, 

- V / V >'m<75'^*^/5« 1 MM%i^J^±.X^^ i ^: ^ 1" ^ W^j^^l 2 3 t {i 2 4 t'lB 

2 6] 

^mP LWmXfl-e#^:}xf^L C P UF A - P L ^^trP L=^> L C P UF A*MK 

2 7] 
[W^Jl 2 8 ] 

u F A - p L xiBm^^ii mzmm^^tzm'M.m.m.mhx^x^m'^^^h^ ^ it 
mim 2 9 ] 

W^iJ 26. 27^/cti28 tciBmoHg®a)3^%(75^^^-aiC J; I9 m^^tL. < t 
^) L C P U F A - P L j3 ct tJ^X C P U F A ^M^* LT-^tfTOliK ^-B-tf ^ ii ^ 

[fi^Jl 3 0 ] 

IW^JS 3 1 ] 

ii^Tl 1 5 L 2 5 (DiPlM^ 1 :^mBm<^ V ^-^tfJKKM^o 

3 2 1 

i^xm^^hti&^t^s^Witir^mi^m2 9. 3 0 tfc{±3 1 kzmmom 

[W*IM 3 3 ] 

fi-f^M%t.fzkimnmzMJ:.^f\^x\^^^ct^mWit-r^mim2 9^v>l3 2 0'fBr 

3 4 ] 

it^Tl 2 9 JSrV^ L 3 3 O'lBrfL^ei^ 1 :®tc|B«<?)J3&K*a.lS;%^^^1-^:feo'ao 
[fi^Ji 3 5 ] 

3 4 lciE«c7>^p°no 

[li^Ti 3 6 ] 

^«ffiS&:fep°n-eab^cii:^#m^:i-«l.f»*:«3 4 S/ct±3 5 ^c|B«(7):fep°Bo 
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[0 0 0 1 ] 
[0 0 0 21 

t'W.^ ^ ^a#tg>&^'*n tLT a o p l < o ■^mM'^^^ h fix is 19 . ± ^ <d t l 

-cli. Tf-v;v:3 V > (PC) . .i^;^7T^v>'^-t'; > (PS) , >^:^7r^v;v 

(PE) ^ ^::^y 7^P)i^4 y iy (PI) ^/i^^^lf ^;{^^o itt 

[0 0 0 3] 

PLc^^'t'-e'fe. ^^^2 om±<^«Ml«JK^I&MKm (LCPUFAi:IiI&-t) *M 

w*ti-;5> >; >)it® (mi3^(7)'figi:±. l c p uf a-p l tm^^^-.i-'S) muM^^M 

^y!}m<. LC P UFA^M^^i: L^V^'J ^liK (mH^(^M±> non-LCPUFA 

-FLtm^^ir^) ^m^m^^^Lx\^^^ (fflx.{f. ##fp:^mi#M) o 

L C P UF Ac^^'fW^'fc^lli: t-Cf±, K 3-iJ-/\:3f -y-^i^ (DHA) ^Ty^V 

>m. (A A) ^*^tf a ^ ;i>o 
[0 0 0 4] 

t fz. V >j3i«Mt?>^ L c p u F Ammm^ ^ mfm^xmm^:^^^ ^^t h kx 

v^;s (#Ox.{f> mWScn 1 #Pe) o /i/iL> V >liKa-t?>&v> L C P U F Afl*#c0M« 
t^5fc«?i]*tt . ±ifi LCPUFA-PL ^non- LCPUFA-P L ^CO U ^ (4^^ 

[0 0 0 5] 

LCPUFA-P LOMtg5fc«?Am«^^■CV^^Sfii: LTJ4. (1) m^xm^^ 

^^\^x\^^:hm^x^^. (2) Ml=MP^^.®®i-'2>-^^'~^-^^ (3) ITM^^S^ 

[0 0 0 6] 

^m^\z<>^^xM,iifm\zmM-t^o t-f\ (1) (75aftiiov>T{±. i^i^iolcpuf 

A{±t5t vltKo^^-tr^^l-'S >n i:;&^'^n?5tLTv>;&o J; 19 «4 ^ lcpuf 

A(±. ±tLT±l5PC. PS, PE. P I^O^fb^tJt LT#^EL-Ci3«9. 

*M^§l?f LTV^-So -ifetc, (2) <^afit^ov^Ti±. >BIK^r0P^S?X.i- 
}ii]^t>i)-'ox\^^h mmv?%-m2mm) o ^i^^^. o) (7?ast'ov^-cf±. 'j^iiK^^^ 

$ ix/cfl:. y > ^^°l=^- h M (##lt« 3 #M) o -etl-t^Jx.. LCPUF 

A - P Lf4|f)ii=^^fi-tir-ri-;^#<^^#t^^{ftL^ ^h\Zf£^o 

[0 0 0 7] 

±|2LCPUFA-PLi±, ^tL=^#<^tfi!j%<7)M^^W^:^-^M^4 /: 

?5 O 1; ymm6^^'MM.^^W^^ - t ^^^'^^ i ^ (#St^M 2 J; IF 3 #PS) o t fz. 
^ ^^(OmUmMi^^L C P \J F A - ? L^^m-t^^t ^ h i-tx :h (iP#t^^«4# 

mfiE# 2005-301661 1 
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[ 0 0 0 8 ] 

i-^v«*ttffit-^p^t'> mmmmtfiiizmm^fi^o mmm-<ommtLrii^^^y 

[0 0 0 9] _ 

mm-r^o ^zfuz^^i^'M.iy^y^y^^^MM^n^o ±%'i—M<^±3.ui^^yu^Mmzis 

}<f^±3.u-^i^>irrj:t>^')ymM<om^'tmiS'-ir^t.mM^izi±i. 5-2. 5%(D 

[#St:fcK 1 ] #§12 0 0 3 -4 8 8 3 1 ^<2:fR (2 0 0 3^ 15) 2^21 

[#lt«2 ] #M¥ 1 1 - 3 5 5 8 7-f-<2r$& (1 9 9 9^ 11) 2 B 9 

[#l1=:S:m3l #r?B¥8 - 5 9 6 7 8^<2rlR (1 9 9 6^ (¥^8) 3^5 B^m) 
Wm^XMH G. Toffano et al., Nature Vol.260 p331-333 (1976) 
[#^#fPDtm2l G. Toffano et al. Clinical Trial Journal Vol.24 pl8-24 (1987 

) 

[##ltM3] I^67#, pll9 (1985) 

mmwxm4:] ^m-s.^. mm-^. mum. p787-793 (1995) 

5 1 S. jareonkltmongkol et al., Apple Environ Microbiol Vol.59 p 

4300-4304 (1993) 

ms^ffxm6\ mm • mm^^y F-r-y pi78-i84 mmm hqss) 
[0010] 

[0011] 

\t^^h^^mmmmr\z-o\^^x\±. ^^^(f^m'i^xw. mmff^'%\zmm^^m%>^ti:'o'z 
[0012] 

*7t. «^%=^fflv^/i^#«0*'^. ?ft#|ffl«a*<7)LCPUFA-P Ltd;, h 
[0013] 

±ie(7)limt^M^-C5&$tt/c^<^-e* ^C0@fi5{i. LCPUFA-PL 
=^?:ij^fitJ5J'^o^^6t) t^m^l" i ^: ifiX % . ^jffi-C'ft^&fi^p^a®^^'^^ LfcLCPUFA 

miiE# 2005-3016611 



mm 2004-056928 



3/ 



[0 0 14] 

m^mmfl-t L-CLCPUFA-PL'^iiJti-^it'a-t'^ (1) mf^/J^^hVi^* 

«(DLCPUFA-PL5&^S^LTV^-2)C:i:. (2) $ ^ t::. ^WIIM'*:*"^ {±> * 
»S^(7)ftt|ffif#.^j^v^/iffl1g^^t#m: ^) LCPUFA-P L'Sr^^t^WtB-r^-^t^-' 

[0 0 15] 

■t^j:t>%. :^mM^^7!j-i)-^ >'BW®«75ii^:^t*^i^ Wli^J^^lfe^omM (L C P UF 
A) =^mjS:^*t b-C^tpm®*^«i-^)itK^M^tti^'!^>*^^ l-'^^ LCPUFA=£r 

mj^M^tvx^tf'jyMM (LCPUFA-PL) ^m^ir^v ymw<^W:Tk1v^r-^ 

>; (PL) ^ttttii-^PLlSmXS=lr^tf^t=S:#mt LTV^^o 

[0016] 

[0 0 17] 

-fJ^V7 (Mortierella) M> 3 -Y (Conidiobolus) (Pythi 

um) M> ^-f h"7h'7 (Phytophthora) ^^vU^-A (Penici Ilium) 7 K 

^^"V^-A (Cladosporium) M> A=r-;V (Mucor) ^^fV^i-A (Fusarium) M_ 
, 7 (Aspergillus) S> n— Kh;i/9 (Rhodotorula) S^ ^^^ h-^&^h^ 

(Entomophthora) Ms J- ^ 7 ^° > v A (Echinosporangium) i3 J; I/^j-^'n 
^^-T (Saprolegnia) m^^hMM^i-i^^^^^ < ^ im:^^m^^ hfi^ ^ tmjtL^^o 

)V7--( ' T;^t::^ (Mortierella alpina) b^^o 

[0 0 18] 

jitB^;;t:^&i'*3v^T«. ±iBP LjE&tBxg-ei±s ±S5mM#)6-^ p l ^tttb-r^/; 

7X*t T;v=i-;vtO?l'^^S^5^v^p>tL^^ t/&^^$f ^ Lv>o ±|BW jii ?W i: L T {i . 
fitll^fis ji^y-;v, ^7X^^^-^^> ^ VT'n tf;VT;V3->'V 

[0 0 191 

S/^. ±fd^7t^fet::^'^^Tii. ±IBMMffiX@^^ti. 1imKX.Z>]±.nm. V > ^' 

miiE# 2005-3016611 
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[0 0 2 0] 

J^^mmt LXLC P UF A^#tp^)CO-C-^;z,o BJ&^^t LX^tfi^h L CP UF A{±. 
^juy^, ju4 a'iy^y ^ K=^^v^>^^ K^^thV-^^^M^ Kn-^-T-h^J^ 

[0 0 2 1 ] 

tfc. ±|BLCPUFAco^^^'t'ic#^tL;i)^*-^«z:ai$^cDd t.. ii'-^<t^)i 
07&s^^^z:miS^^'&-:>Tv^T^b J; <. i/c, ±|bl c p u F A^^{i^ T^^K^-misJ; 

[0 0 2 2 ] 

±|BLCPUFA-PL^ LT. ^i^;^ 7 r y ^X7Tf-v;V 
h7i)n?^Lv^o ±IEU >IIKl::j3V^T{±, L C P U F A- P L t L-C/J--^ < t 

i:7&^t?^LV^o tfc. LCPUFA-PLi:LTii'-^< t^53.;^7T^v;V-feV>^^~-^t 

tLTV>;|,CO-e^tL«\ ^T<75.1^;^■7 Tf-v;V-feV >'<^«^^* LT^^t tL^Mtem4' 
[0 0 2 31 

t/i. :^mMi^7^^^^^ V ^llSt^ti^ LCPUFA-PLt LTi!--^ < ti>:^^yr^ 

-yisxxf^^y^y T^V)^^v yi}^^tfixisi) . ii^-^. l c p u f a t lt^--'^ 

[0 0 2 4] 

_h|5U >JiWKtC*3V^T{S, ±IBL C P UF A-P L t LX^ {i^ts: < t i> v*'^-/ - 'J 
y lx>m/6s~L C P UF A ^; LT#t^xTV^^*^-7 r > -^^^ t fiX ^ t t i> 

liZ^ '^X(D^-7sV r^V)\y^') >cO«^S^i: L-C'^4:}x;S.|g:fl&Km4'i'*3tt^ v*'^- 
y _ i; y ^Ti^'S M%jy.±-e2bo-C^> J: < . JilBL CPUFA-PLhLT 

, {^ti: < t %=Jit-^-y y lyym:^^LC P U F A i: LT^t ;}XTV^^ 7 T v;V 

[0 0 2 5] 

< t ^ h t P L WmX@Tl# ^ ix/c L C P U F A - P L ^#ir P 

L=&. LCPUFA=^«^*t L-c^tf?g:^j|iKtcv#»$-^xv ^JilKM^^pm-r^ 

[0 0 2 6 ] 

@jC:fettSM<^Wm«^miJi-^- fct^J: ^^ PLamX®t::T. LCPUFA-PL 
[0 0 2 7] 

ffiSEff 2005-3016611 
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<t^LCPUFA-PLi3j;^/LC P UF A^MS*t LT fi^OTK i: =S:#tr '^J 
[0 0 2 8] 
[0 0 2 9] 
[0 0 3 0] 

[0 0 3 1 ] 
[0 0 3 2] 

^c^m^. ^ix^XW.hixfzm^m^h6?W\^M%hKtj:\-^fz^. ^k^^^'^'^X. 

p°nfi^)i£i^i"L=J)^^tTV^^75^-:5/cLCPUFA-P L^. ;^i:^-o^n°n«co®p°n t LT 

^tt<7)^^v> LCPUFA-PL 0'§fc#^?ii^^^L-ClS5:-r'£. C i: /^/^^-C^ ^ t ii^-tt^^ 
[0 0 3 3] 

1117^21-^ L-CfflV^^;Ji^ ^-SV^ii^^i"^ L:;0^^:6^o/io ^^xtC>ttL-C, ^^f&Bj^-Cii^ ±IB 
. MJiim# =^LCPUFA-PL <^*Ka^ ^ ii -r ^ i6 . J:b^K»Sffi H L C P U F A 

[0 0 3 4] 

t i ^ M:it$ V >'lHKii> -f^-l^^^O L C P U F Alt® ^ W.t L/c^#fft 

LT-€-Ot ^fflv^r LCPUFA-PL^?i)^e^liBM:g^^ii:>0^"ertgfc'fe^o # 
t'. ±|Bft:l^(DLCPUFABiKt LT. rfiMttiXSt:1#^tL-2,TG#cD-MII=SrffiV-S 

[0 0 3 5] 

'g■:^^^9>x.> :$:^§gt±> L C P U F A- P L =lr»fi^75i^o^^a^t::m^1-^ h ;&^'-e ^ . 
^iS-eftlti^ p°n®7&^'^^ L/>: LCPUFA-PL =lr<ifc^^1- i: id^^T' ^ 

[0 0 3 6] 
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[0 0 3 7] 

M=&tBf&M-t L-r. LCPUFA=^«^«t LT^tfV ^II® (LCPUFA-P 

m#^>J'^^> h U i^'U-k V F (TG) ^^t^Ml^lffim Lfcl^coMBI^^^^ > U (P 
[0 0 3 8 ] 

*LCPUFA-PLO#tMt LTV><g>o Lfz-^^-^X. -hfBP L 



LCPUFAfcLTT9^ F>f3K 



( 



[0 0 3 9] 

:i^mm j3 "C m^M^N- 1 ^ J3&K;^«W LCPUFA-PL=^^^Uf'5) m^j^ 

^x^-trfi'&v^o ^#at)t'{±> fOxif. ^^Vx^J^V^ (Mortiere 
11a) S> 3-7--^- (Conidiobolus) ^^•f-'^A (Pythium) M^ "7^ h-7b 
7 (Phytophthora) M> v'V^ — A (Penici Ilium) v FJ^JJ^'V ^ — -A (Clado 

sporium) S> (Mucor) P,. ^^fU^-A (Fusarium) T ^ )V :^ (As 

pergillus) M> n-Fh-'V^ (Rhodotorula) >R> (Entomophthora) M 

^ j:.^ y y^^^ yp^ M, (Echinosporangium) -^-fuV^^^T (Saprolegnia) 

' [0 0 4 0] 

rn^m^t LrmM^mm^MiK-r ^m^. ^m^it^ l c p uf Acowt^sc/^ 

[ 0 0 4 1 ] 

AA) LT^tf LCPUFA-P L (A A- P L iiB&i") (^^^tg^*i-'2> 

;V X 'f -I- 1-' 7 • T (Mortierella alpina) . ;Vt- -3^ V 9 • V -b 7 T 7 

(Mortierella polycephala) ^ -i- 1/9 • v^'T (Mortierella exigua) . 

^}\/-T -i ' y ^ {fuy ^ y (Mortierella hygrophi la) ^ -^^ ;i/ x -Y 1/ >' • n > 

iS^ (Mortierella elongata) ^^mf^^^i^'^'^^^o 
[0 0 4 2] 

AA- P L<^^Stg^*1-^^-'^7"'i' ^^7:E«<7)B<^i Ltii. f!l 

x.«\ M. >}^°'j'fe-7T9 (M. polycephala) IF0 6 3 3 5. M. :r.uyif^ (M. along 
ata) I F O 8 5 7 0 > M. v^'T (M. exigua) I F O 8 5 7 1 . M. "7 -f ^'n ^ ^ 
9 (M. hygrophila) IF05941. M. T;Vt:°-^ (M. alpina) IF08568^ AT 
CC16266. ATCC32221. ATCC42430. CBS219. 35, CB 

CBS343. 66, CBS527. 72, CB 
CBS 7 5 4. & sm^^mf^^^iifi'^'^^o 



S224. 37, CBS250. 53 
S529. 72, CBS608. 7 0 
[0 0 4 3] 

^fz. •t;Vx'f ^J^V^M^JSJl^l-t-AA-P LO^0tg=l:*-r^'K*i: L-C{±, J 
;f?9>v"j7A • Y y y T./'^—-^'^) y^ (Echinosporangium transversal is) ATCC 16 9 
6 0, 3— t'-i' • -^f-^ :^^'7 :^ (Conidiobolus heterosporus) CB S 1 3 8 

. 5 7, "^-fuVV—r ' yTi^^-iJ (Saprolegnia lapponica) CB S 2 8 4. 3 8#^ 

^WM 2005-3016611 
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[0 0 4 4] 

^fLhcommi-^ m'^^-xu%(omwi^Kwmm^?rx (i fo) ^^h^^t^ u • ^ 

4 "7° ■ :^ jV-f-'Y— - ^ iy a y (American Type Culture Collection, ATCC) ^ i 
n\ Centrralbureau voor Schimmel cultures (CBS) ^-^^hm hM^M^^ < X^ir ^ ^ t 

[0 0 4 51 

tfz, A A- P Lco^feSt^^^-t^^^Vx^' ^l^^MP.O'fijloBttt LTl±. 
^^^tfW^^*>'^-7°70^~±»^"^5^^t7fg*M. 3in>#^ (M. elongata) SAMO 
2 1 9 («Xm^^ 8 7 0 3^) mum^^m 1 2 3 9-^) ^#lf ^ i t ^> T'i 
[0 0 4 6 ] 

L C P UF At L-Cv*^-7 - V y (DGLA) ^M^*^:tT^ 

tfLCPUFA-PL (DGLA-PL tW&l-) (75^^11 ^ti" -Stt^t^cO i >9 *#atJ'St 

M. elongata) S AM 1 8 6 0 mxmm^m 3 5 8 9-^) =Sr^tf ^ t tS^^-^ 
[0 0 4 7] 

LCPUFA^iLT^- Fm*MS*t LT-^tfLCPUFA-PL (5-K 

t^m^^')l'-y°-^^±Mi}^^^MhfM^M. r)\^^i- (M. alplna) SAM2 0 8 6 (8 
^^UC^ 1235-^. FERMP-15766) =lr^tf ^ ^ tS^'-C' ^ ^ o 
[0 0 4 8] 

3^^HjT-{i. ±iliL/iLCPUFA-PL^^KL#'2>m« (MK^MM) "t^mv 
[0 0 4 9] 



[0 0 5 0] 

[0 0 5 1 ] 

[0 0 5 2] 



ffi|iE# 2005-3016611 



mm 2 0 0 4 - 0 5 6 9 2 8 ^- v : 8/ 

[0 0 5 3 1 
[0 0 5 4] 

fi^tc{4. R*ii<^KSafi{±0. 1 ~4 OMg%(7)$SHl*IX^;5,^ L< , 1-2 

5Si%<7)tSlill*I>5^'J: Lv^o S/::. a*?i^<7)|g;-gltnl:t4 0 . 0 1~10mS%6OtS 

HI*I«^L<^ 0. 1 ~ 1 0m»%<7)|B|lll^>6^^J; 19^?S Lv^o $ t'v J§M*n-t-^i# 

[0 0 5 51 

=&fe\ :$:^H^^Cy&-/&-;i,mit:^-^i::i3V^T{±. L C P U F A ^-^tf/^^fnTOm^T^ W=gr 
[0 0 5 61 

i&i^m»t^MLT 0. 0 0 1 ~ 1 0%O|gHl*Itr*tLif i < . 0. 5 ~ 1 0 %c7)|tiartX 
[0 0 5 71 

0 ~ 3 0°C(7)|Effll^Wt Lv^o 2 0 ~ 3 0 'Cco|EISII*|X«LXffi{$^±im 

•^tfz^^. 5-2 0t:o|6iai*lt^X;^«^^lt'C^) iv^o j; d '&S.M^i=^^Td> 1" 

:^]g$tL-?)75l&fD|||]&m't'<7)ffi;R^I&fnMm (PUFA) (DM^i:^^^ 
[0 0 5 81 

:^Sfe<^p H^#tcPSS$tL^ ^)<^-ei4^V^>ei^\ — |£e*JtC{4, p H 4~ l 0<^|£Hf*itr^ 

(55X{±>fev^^^ ii#(4. 2 - 3 0 a reioiEBii^ix^^xa^ i < , 5 - 2 0 B m<Dmmmm 

[0 0 5 91 

tiiliE# 2005-3016611 



#SI 2004-056928 ^-v: 9/ 

L-CL C P UF A76^''^^$;}XTV^;|,<^-C\ ^f^rWtli. LCPUFA^-^ 

10 0 6 0] 
[0 0 6 1 1 

t fz^ mM\^fz'MiWM.'^i^<^ t S -c:- ^> J; L. wMit'^ttm-^^fzttmMi-^^ \^xm 

[0 0 6 2] 

*«-t-^*«x^. *mL7t«#:^Snxi-^W#Jnxxe>6^^-^t t-LTv>T^> iv^o "fi^^jn 

xx©-e^ft5n^iDXtc{±. ^mLfc-K#*<3£*<^?^tt^: wu^'km.m^^^xtm 

[0 0 6 3] 

±fSMMfimxfi-e{±. -mitii^hmm-^^^ir hi5mtm\zm.^^i^^ ^ (Dx^ttj: < > 

^ t i!)^X- 

[0 0 6 4] 

[0 0 6 5] 

V y r 'J y ^if^ If p5 ^ o 

[0 0 6 6] 

i}D«i7X^^ =^ i 72.^-t■ i3P^:fe i ^ ^ > '^fi^3&^^7K^. ^ y ^ ^ V 

£{f. 3~4kg/cm2 coilBM^-e4~6^P^V#m^^i:^^'fW^^t^>^'»"&o 
[0 0 6 7] 

miE# 2005-3016611 
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^-y: 10/ 



*i--2.7ti6tc{±. ^dr^f>^Srft^--r;v^<7)|&fp^jb7K^=^>^v^;g,^ t t < > ^ 

[0 0 6 8] 
[0 0 6 9] 

[0 0 7 01 

< P LlE&t±iX|I> 

^ix;hi>OXi±^j: Xlfi^Si W mXfS tijft j; ^ ffl m ^ ffi i t t 
[0 0 7 1 ] 

[0 0 7 2 ] 
[0 0 7 3] 

tafiE# 2005-3016611 
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^-v: 11/ 



^ ^^^y : ai^ y -;vco#:^tJ:b55U : i~o : 6 (0$gHI*]t?fl'&-t'^^{^=fc < > 4 : i~ 
1 : 4(^fgigi*it:7l'^i-^it5&*'<t "^Itf* t<. 4 : 1-2 : 4 <DmmPsx-m^ir ^ ^ t 
T^^^ hiz&th^^o fzfzL. ^^-y-^ : y -;v= 0 : 6 coit-^iio^^ y -;n o o % 

[0 0 7 4] 

m#<^s tcisDTM^r^^. M^wm^^cofi. M^j^^^wm-^^tm 

[0 0 7 51 

o -e-comcoxfih LTii. ^#:fitjt;i±, ttiiiLf^ J; ^ ^*liXfi^m#*nXX@ 

[0 0 7 6] 

p Lmmj:n(D^m'o^j:if^. -r^-tJ^p Ljftmxa-cif^tL/cfip l =£ri»^i-^;^-s 

*M^!|-^rti»Jii5^ h 7 ^ - (TLC) J: o T P L LTv> ^ ^atclM 

[0 0 7 7] 

^f&Hjt;:^^;^-^ V (PL) ±^&Lfcm^:;^'Si'<t »9i^^$tL^ 

Lfc#iomJii«#5&^e>aw$tT.T^;i> ^mk-c-^ i9 > l c p uf a=I:MS*^ 

[0 0 7 8] 

U >'ltK^i^ LTLCPUFA){)^''^^tt-CV^;2, (LCP 

UFA- PL) -e^ntf#tc:|51^$tL;5) < . <2r^n(7)^TO v >ltK=l-^if ^ ^ 

PC) , r^vy\y^'}y (PS) , 5i^;^-7T^v;vj^^>'-.'VT§ > (pe) . 

7s-7 r^V-s\^4 J =y\--y^ (PI) > r ^v^i^^'V ■fen-;ix (PG) . 

My (CD ^<^^'; -bn u >IhK ; >^-7^ >'=f5a:.y > (sp) ^(^^■7-^ y=fi; >i& 

K ; V r f->^';i^3 V > (LPC) . u vM^T. 7 r v;^-^ V >' (LPS) . v 

>}^;^7Tf-v;vj^^7-;vT5 ^ (LPE) > u v^i^ ;^ 7 t 7 v h - ;v (LP I 

) , i; vM^;^7T^5^;v^^v-bn-;v (LPG) . >j^7.-7r^v>m#oi; y^v ; 

^^^^^if ^tL;&o V :/JiHK<^1='-^-=i)> PC^ PS. PE> PI. *^yT-^v>m 

[0 0 7 9] 

miiE# 2005-3016611 
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^--J : 12/ 



[0 0 8 0] 

^mMi<^^^i!}^^') ymM^^^j^wmt Lx^tti^hCFUF At lxi±. RmwL2 o 

h ij j:.^^ ; (AA) ^i7)ji^ 3-9-7" h 9 ; -^^ 3-9-'^>'i?'^>' 

HH^^if-ij-ji^^ (DHA) ; 7- y y^^V:^yWL ; X h 7 h ';-3^>'MS ; T- h 9 3-9- 

±faLCPUFA<z)>+«-(:-=^, r^^vym (aa) axxfyttziiv^^^^^^ 

ym (DHA) CltL?><73LCPUFA{i. LCPUFA-P 

[0 0 8 1 ] 

±|BLCPUFAtC:feV>Tti. ^iS^' IC^S (-C = C- 

[0 0 8 2 ] 

±12 L C P U F A - P L ^ MSSm't' i6 S L C P U F A co*iJ^}± . # ti|51 
^(75-t:ii^v^75^ 2 2mS%Jy.±-e^^^i:y5^*?t L<^ 3 1 Sfi%JaJ.±-t'^*)tL 
{fJ:^}0^L<. 3 7mi%J':J>±-e^n{f$ Lv^o L C P U F A t LT T :7 ^ K 

>m (AA) ^0^'-^^ tL-CV^<g>J^^ii. LCPUFA-P L 11 -g-*tL^^tliM't't-i^«i>^ 

[0 0 8 3 1 

tt'-e^) L C P U F A- P Ly6^~P C-e^tLfi\ ^-C<DP CC0#^^*h LT^t n^ltBi 
Mmcj^^CiStt^ A At^-a-^tWl 5m*%J^J.±'e*;2>^ L< . 4 0M%mJi-e 

^-1, i J:;O^^J; Lv>o L C P U F A- P L/^^'P S ^TOPS(7)« 

i: L T-^ * tL S WaSm* is -2. A A <^-^^^ ti 5 fiS % Jii-Ji-e ^ ^ ^ ^: ^e^^l? t L 

[0 0 8 4] 

tj:^^ '?-0$^Jt^?itc||;b^5-f\ LCPUFA-PLi: 

L-Cil?^: < ^ P CiSiZ/P S;6^'-^^^x-Ci3 0. >6--^> L C P U F A LT^'^'fe < h A 
A^^^'^ttLTV^;!. ^O^-^^^fx^o :^^fiL. ^Oi^^. P C • P S =Sr^<J^^ i)^^. LC 
PUFAh L-CAA^-^tf'; >Ji|®t'i3V^-C{4. ^-C<7) P C (Dftjj^^^ ^: LT^tfL^II; 

ScoM^^i: LT-^t rL;£>mmm4'i::i5tj-^ AA<75^^^ii2 0 M % J^J«± ii ^ "C 
[0 0 8 5] 

JiiaV :/|tKtci3V^-C{±. LCPUFA^;LTDGLA*^tfPC*^>^< ^: 

^^^tL-CV^T^ ct <. inxT. LCPUFAi: L-CDGLA^#tfP S ^>^ttL-CV^-C 
^>j;v^o TtffL. ^<7)J:dti. JiieV >'St®ti. L C P U F A t LTD G L A Ir-^tf P C 
ifi^^ixx\^^'^^^\z.\t^ ^-COP CO«S*t L-C^t:?^^ltltM4'^'*3^t^DG 
LA(7)#?r^{i3mfi%l^J.Jii:^oTV^;|,o ^^PCt::Sn£-CLCPUFAt L-C 

DG L A^-g-tf P '$,ifl^ h\-^^-tf\.X\j^^i^^\Z.\t. ^TOP S (^MS* t LT#t tt 
'&MJffiM4't-i3lt'i>DG L Af^-^^^ti 1 '&oTv^>2)o 
[0 0 8 6] 

miiE# 2005-3016611 
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^LC PUF Ai!)^AAtfzi±DGLA'r:'^:h<DX-. ^^^7^1" J: ^ 4^ A A ^ /il±D G L Aco 
[0 0 8 7] 

mmm.m.J§u&.X\±^ AA\t \ 1%> j:-^'=i-i?-^:^i5'j:->'m (EPA) DHA(±3 

% t ^ o T ^ o A A (± . mmm.<D^mnj^j^5^ h\^x. ^ %%mm%<^m)m<Dmm \^ m 

[0 0 8 8] 

Mi)^. j^KmM.m^^(^=fmw-. ?l;b> ^A-e{±> AA(^;i^^icp^-r'&^*<^#§ 

[0 0 8 9] 

sjitl^mi: LT-^^tLTv^-So t b#-e}±. DGLA<Da^j:i:i±^-c<^Jii^m<7:'it%^i;K 

fc'feoTV>;&o DGL A^ AAt|W]#t^. IBH^m^mS!j'14c7)pg^ I'M-^ LTis J) . 
*7ti-i t;55^*n'^5tLrv>;2>o D G L A:e)^ej{i-7''n;^^ iJ'-^ > l -X/S^^M 

[0 0 9 0] 

-g-trji. ±|aAAh|Wl;|ttc7p^b^^^t> t =feSo ^Ofci6. D G L A 'Ji it^t^^S^JC-t ;g> ^ t 
[0 0 9 1 ] 

icoi^tc, 2^^H^ir;^-^^;5, V LCPUFA-PLi:LT/^-^< t^PC • 

p s =tr-^^-ei3^. ^^icpc • p S(7)MS*t LXAA=^-^gi^i.±'a■^-ev^^<7)-e 
[0 0 9 2 ] 

mm9.Kn\^X^ ^#KhLT/I'^5fe< i:^)LCPUFA-PL^^I^L-C:fel9> 
IIKfcLT. LCPUFA^WM«i: LT^tfMR (LCPUFAlt®) T^^^ffiv^i^tt^ 

a^=^^tf*-i t>{'^^-e^;2>o ■t•^^^t>^ ■^^m\i^^^i}-^mnm.iSLm<^-mt\^x\t. lc 

PUFA-P L^?t^itOLCPUFAMSt-V#lil^-1^/i TV >|g®WJ il'&oTV^^S 
[0 0 9 3] 

L/t:^'a-<7)LCPUFA-PL<7)DM> 
^^¥L^1-v- (^<fc^*.|tmM3 JiWKO^^ p22-23 %mt^nX (1974) #M) o 

aiiEtf 2005-3016611 
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fL^mm%>^ LT(i. b v -t u k (t g) ^^wt l ^m^-^hix^^ 

[0 0 9 4] 

LCPUFA-PL^±ia';>l&«V^fcU/c:ir^. L C P U F A - P L (^p°n 

LC PUFA-P L<D^)&^fitJ^M*IC&tf^Mf6]t^^^o ^ir^fi^j t:: {i . tulB't*: 
JMi<75Jlt:' Lfc J; d I' ^ M'fbl^l^l^-ti. 'J >J3I® V V* V ym% t ^ ^ tt 

ii:LT. LCPUFA-PL fi*^ L C P U F A i > /^'^Tl^EI" 

;g> .1 ^ ^ ^ o 
[0 0 9 51 

±|Sft^litM« i: L-C-J|getli;jlv^ii:jx;^TG{i. LT L C P U F A 

^mmW^^zii. LC PUFATli>fe v>Btl;5m llsLCPUFASIJtemi:fS-^i-^) 
[0 0 9 6] 

h U ^MK^<^ff«Bf t^#L C P U F AJiira^^'# < ffi V> P> tt^ i 1 1' 'fc o '?-<75|t* 
^ ^„«ng(75LCPUFA-PL=^U>BIKtLTmLT^. LCPUFA-PLO^K 

[0 0 9 7] 

^fi^zMLx^ mmmtLx^ mj^^^ntLxoLCPjjFA^-^^^^-^mmx^mir 

^ TG^OL C P UF AliK^>fflV>;i) i:. LCPUFA-PL ^^J^fl^t^P^^X^-^^ «^ t 

i)^-^mtf£i)W^KUtv^y^o ^M^. :^^miZ7f)^^-;hmKm.mtLxii. lcpu 

F A - P L L C P U F AJilS i^vtM $ iir/cftj^S; *^lf ^ - t ^^'T ^ S o 

[0 0 9 8] 

±fau ymnmuommt L-rMv^^^cT^LCPUFAffiKi: l-c{±. s^km^^^i^ 

;l/3-;Va^Xx;V^^^tf ^ - t^^^T^ ;2.o t/c. L C P UF AHWKcT^S^^^t L-C# 
i L C P UF At L-Ci±. |t)iB<2p:|§Bj! U ymM><^MXUmLfz^L C P 

UF A=^W^- t;6^-C|:;i>o ^i3> Ji|BcOJ;^lC. LCPUFAIiSt LXi±. MM 
'e(7)^><D^fflV^^^i:>6^~-e^;|)0-t:\?St'cOLCPUFA^c7)^(75*LCPUFAliKt 

Ltrffiv^-g) ^t-^^x-^^o 

[0 0 9 9 ] 

^/c. «i-'&J:at'^ LCPUFAItWt LTi±. S^I^fi^oMtt 

:|x;i> h U -bV F^OMl'fi. LT L C P U F AtJ/^-^^^ tLTV^;g, o -S"*^ 

/ca6. LCPUFAMt LXMl3ffii/^;i>ih^^^Ti;&o 
[0 10 0] 

^i-e. ±SBLCPUFAJ3IKt::i3lt^^tltKm4't;^fi6SLCPUFAcO*iJ'^}i. # 

^ivitxr,^:}tL<. 2 7m*%mJi-e^)tL{f^P>trSft Lv^o LCPUFAtLTT^ 
^V>m (A A) >6^^^t:ix-CV^;|,;^^t4, L C P U F AJiW® tc-^^ ^x^^^TOM^' t::.^*^) 

;S)T9^ K>mo«!I'^^±^ #tcpi^$tL^ 'jjcDTti^v^^^^ 9ms%Jii.Ji-e^^c:i: W 
tL<. 2 0M%JiJ>±-e^iL{f i Lv^o =&j3> ±m^<^^^xitm^^U^^fi^i^ 

[0101] 

mmm^ ^ >^ ^ 'L c p u f Aco*!i^/j)^^±iBMi^±-e*^T-i4\ j3iKajjK%^#t l 

m|jE# 2005-3016611 
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XM.fzm^K. MM't'<^L C P U F A(Ditm-^^&~f-t ^ ^ t ^mUtfzHmMir^ ^ 

CP UFA-PL c7)^Kfit) 4^il.^fi:C0®T =^ 031 1 fz ItWMt^ ^ t :^^X ^ ^ o 
[0 10 2] 

tfz^ LCPUFA-PLt±. :^mtBi^i-kX^ ^ . i t}i6Xm.m'\^-^^'M < ^ ^ fz^M 
lO 10 3] 

[0 10 4) 

t^-*T'^i>75^ #^c|5afe$:l^^ ^>(D-et±>&v^o ^tLibir^'l4%K{±> 2^^0^tc;^^5e»-^5iK 

[0 10 5] 

mmm.^mtLx^^nmKmM-t^^ti)^x^z>(Dx\ ^kahizmimm^^'&Mit^ 

[0 10 6] 

Mityomt. ±iaP LWtBXfi^iJ'^'S: < ^>-^<^. ^ibl'. ^^P LtttBXfM-e^#l^;i^/i 
LCPUFA-PL ^^isP L^. L C P U F AMM^zmM^^X V ^IgKYM^Pi^i" 

[0 10 7] 

^ ■^mm^zi!)^^^^mMm.^^xii. ±mmmi^ii^j:nxnhfifzmm't l c p u f 

Amw:tLxmzm^^^^ti)^x^:ho i^tz^^-ox^ ifmM\zi)-i)-:bm'K'm.MMi(om.^ 

[0 10 8] 

LCPUFA-PL <^*stB## tij^-r n J; 1} > -^m^ ^ mnu^m^m-^ 

[0 1 0 9] 

i-hitZ^ i9 P Ltt£BXfl-C#ibtL'i> V ymMl<Z. > >; -feU F (T G) ^co^m^tfeviBI^^* 

mSE# 2005-3016611 
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^^^^^ti^^X-^:ho L-^^i>Vm-t^^^mGii. mf&mmtLXLCFUF A^^tj- 
10 1 1 0] 

^l§0^t^/O^>i'^'5)BBKMt/l^*3V>T{i, L CPUFA-PLi:LCPU 

F Amntli^M<Dm^xm^ir;b:zt-A^X^^o Ltz-^^^X^ LCPUFAfltKoSti 

[01 1 1 1 

it^-hnhii^ L c p UF A-p L^mmiik^v<7)mM^mnir:6^t-^^x^:ho ^(Dm^ 

liZ'mu^fi^BMtLX^t^ L C PUFA-P L. non-LC PUFA-P L. LCPU 

F AmV.<7)^i^X^ o T ^) J: v>o 
[0 112] 

tLJB '?><o-eti'^ < . Bcom^-e^o-cJ) iv^o S7t. ±iBi; >J3IK«t LxpM$tL;i, 

lHSM%t±x L C P U F A- P LO^tS14*]*i6^ t =lr±il5t)t LXmUitLX\^-^ :h 
[0113] 

(III) :^mmmm 

^-yb-^V /tti^tSaj^t/^. LCPUFA-P L ^Wf^l" ;?> 

X^^Tf)^. ^PJSfl3l1-^:*r'&^^'*^)Sf * Lv^o L/c7&^^o-C, 2^l§B^t::ti. ±IBV >'ffiK^ 
[0 114] 

fflf ^ ^ t <2)o 
[0 115] 

j^^ictt. :i<Dv ymM^-^ iMMm.^^) ^mm^j:m-m^iiQj:-t^fmx^(7)ttm^-^ 

§g^C;&^;6-;i>|gKaM^ (^/c{iAp°n) ti. m'^^ttzimrnXX^-oXi:, X\^^L. iJ-f^)\^ 

miiE# 2005-3016611 
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[0 1161 

WlW. ^ -^^tm \z i}^i)^hm.'f^^ tx^xm^^h^t ^^x ^ z> o 

[0 117] 

-P L=^»6^;6^C5^afl<jtZ#;g,C:ii;0^'-e§^o CiXtX\ L C P U F A- P L(75±/iS 

»iL^fJ2i.*-»^i^Tv^^v^o :ifii<znLX. :^mM^:. Xftit. L C P U F A- P L ^1^^:^ 
[0 118] 

v^o mm^atLxmm-thm^<^Mm^^j:Mi>mi^m^^fi^^<oxit^j: -eoss^j^r 

)S C T <^ M ^ f IJ ffi f if J: V ^ o 

[*j^#!i] 
[0 119] 

[0120] 

i^;v=r-y?. 2%. ^^TK-e*'?^ pH6. 3 1 L/co mc<m^^Bii. ^ommmM 

j:-^^l%. 2 %. 0 . 1 %. ?Sf|57}c-e^ ^9 ^ pH6. SthfZo 

[0 12 1] 

|WIi:<:^:^:HfeC{i. :^:ftfeC-atc:^:ftfeC-b=griP;i^ pH6. 1 tLxmULfzo 
C - a tt. ^S^j^S 36kg. KH2PO4 16. 8kg. MgCl2-6H2 02. 8k 
g. CaCl2-2H2 02. 8kg. izs.m 5 6kg ^7jctci]nx.-cm# L. 4 5 0 0 L 
i:L7t±T\ 1 2 1°C. 2 0^co##-e?«L-CM^LfCc :^:ftbC-b(±. '^7Xi^'^V='- 

1 1 2 k g ^7>:^cjjnx.XWL. 1 0 0 0 L i L/t±-e. 1 4 0 °C. 4 Ofp(D^i^xm 

Ml^xmULfzo 
[0 12 2] 

^i^«#i3J;CfMltB#^coii5t^2~5trfflv^/i^:^JtjiDfi. Mi^ ;v n - ;^ 1 
. 8%. 5%. ±a.mo. 1%. KH2PO4 0. 3%. Na2S 04 0. 1 % 

. C a C 1 2 • 2 H2 0 0 . 0 5 %. M g C 1 2 • 6 H2 O 0 . 0 5%. jm7KX^ . p 

H 6 . 3 t Lfzo 
[0123] 

(Mortierella alpina) CBS 7 5 4. 6 8 v>fco ^ C B S 7 5 4 . 6 8(D^^m 
a^^SfeAl^^ab. ^miiMl 0 0 r pm. 7^;^ 2 8 "CcO^^trr W« (^-^ 
m) ^PJ^L. 3 S^:^«L/io ^tw. 3 0 LO®^mB^5 0 L^S^m^t^^^^ffit^-e 
H^L. ^^at-C. «#I1^S^2 0 0 r pm. vUK 2 8 °C 

ffiiE# 2005-301661 1 
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[0 12 4] 

^tc, 1 0 kL<D^mWi^^^^^'Mi^^i^^^-z 5 6 0 0 L^TOHllC ^i±^h^ 
. mi^mitS. {m~^^W ^MLT. eV. S^»4 9NmVh r. I*1JE2 0 0 

[0 12 5] 

[01261 

[0 12 7] 
[0 12 8] 

•7^ -^1^^ -^'V-fe^r^ (Mortierella polycephala 

) I FO 6 3 3 5 ^WL. 7aE2 6 °C, ®^fi 1 v vm, »|II4Em3 0 0 r p mt:% 

fc:^«B#^«Mi tiwi»tcL-cML^ ^m^^^i^fzm^mmmimmii^Lxn'm 

[0 12 9] 

>rco$£M#4 0 gi^z-^^^y 1 2 omL^inx.. '^uxsmmm^-A-i^mwi^fz^^. 

[0 13 0] 

±m^^^yt^iii^'^xmuLfz^^'^ ym iz^x^^xit^ ^ ivfzmM<Di,^ t ^ 

C^;^M#*3 J: tFMJ3IW<*o mm 3 ] 

IIS^^Mfct-c. v^^-7-V7V>^ (DGLA) ^^M-t^^^M^J^y- ^ ^ 

' J^uy^'^ (Mortierella elongata) S AM 1 8 6 0 3 5 8 9 -f-) 

^mM Lfzii}.mimMim 2 1 mmii^ LxmmMitc ^mzo 

[0131] 
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mV:^MMtLX. ^- VW.^^M't^T^i^itM'^^^^'T ^ ' 7^^^-^ (Mortierell 

a alpina) SAM2 0 8 6 ( 8 ^fe^lfc^ 1 2 3 5 -^^ FERMP-1 5766) L 

10 13 2] 

±|B^ ^ -9- > W ffi iSl^mx-mU U 7t ^ -9- a *3 T {± , tB $ Bl K t ^ i:--^^' 

Cf£^t^#i3 J: If mflim#<7) ® 5 '} ' 

-•9-';;^ (Echinosporangiuin transversal is) ATCC 1 6 9 6 0 b/^mi-li^ife 
[0 1 3 3 I 

(M. polycephala) I FO 6 3 3 5 (^l£itB#=Sr#/;o %tWU\%^ 2 0 g. iDx.^ 

^dr-'?->'<;0^=lr'fprtL^ 6 OmL t bTti^J.^I-ti. 2 t |WI#ti LT^ ^;l'X'r^l^7- 

'J :7 T 9 (M. polycephala) I F O 6 3 3 5 m^'M^\%E ^t#/co 
[0 13 4] 

y?>^^'--9-iJ >^ (E. transversal is) ATCC 1 6 9 6 0 <^l£*#B#^#/^^o f ^jl'g 
2 0 g. 6 OmL t L/iJiJ.^5^{±. ^itM 2 iilWl^tcLT 

, x-dp-y >- v'i' A • h 7 V ^ (E. transversal is) ATCC16960 

[0 13 5] 

^;^B#^<ttfMm#<^M^fJ 1 x^^hf\^fz 1 gcomilli^A- 2 t'MLT. 

t LT®^0*»S2 5mL^j]nx6 0 °C-e 1 Bf F^M^/O-t^^^ Lfco WtBifti; LTti 

[0 13 6] 
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; x$ y — ;u = 
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; x^ y — ;u = 
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e 




: x^ y — ;u = 
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x$ y — ;u 






: x^ y — ;u = 


0 : 


6 


D p /fx^uA/^ ^ y — ;u;M-& 


mm 


■i7PP7t^^UA : :f- ^ J — 


;u = 


2 : 1 
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[0 13 71 

C) iCT. hU^'U-bUK (TG) lSX.Xf^)ym9. (PL) tc^li L/io SllvMti^^ 

ictl^^^T-';^ >'^^Jiv^/Co ^ttisii^^^fico 2 ti7r:-ro 
[0 13 81 
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6 6. 
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[0 13 91 

%PJ.±:^^T^^Vym. (AA) ^v*^-y -U y l^^m (DGLA) ^(7)LCPUFA 
-e^o/t;^^\ ji^ Jiy^ (EPA) {±^ttB§tL>Sr>0^o/Co 

C*M^« 2 : MliMfr A - l~A-4 ;ei-^(7)T7^K U ^ItKcoJft Hi] 

fg^tWI*^ i CFMm#<^M5t^J 1 -^^hf^fz 2 0 0 g OJK.M#A- 1 ~ A - 4 -etL 

-e^tttc^ttr. 1 : i co#:mii^ifc^^^-^>/-^^ ^ -^^^.^.^vW i l =i:inx.^ eot: 

>J3&®llI^ii> 1 V :^ y;VT L C TG^iO^^PL 

. ^3 4^(7) miliar mM#:i g^/c 19 OS^tkI-o 
[0 14 01 
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Km 
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L P U F A(DilJ- 
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L C P U F A 
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42. 4 
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45. O 
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1 0. 3 
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40. 9 
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43. 4 
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0. 49 
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[01411 
[0142] 

) , :7 T^v;^-^^ ^ -^VT ? > (PE) > ^^7.y r^Z^^)\^-^'} y (PS) . yt^^^y 

r^v?;v-ry V (PI) > MJiaK (GL) (1^11 mm<^^t4*3J;(:/^fi^tT 
o fzo mmi^mi. ^uu^^vj^ : ^ y - ;v : S^m : 7jc= i o 0 : 7 5 : 7 : 4 <dU^ 

mt^m^^fzo n'bfifzmw) >'iHKc9iij^^*4 ii^i-o 

[0 14 3] 
[^4] 





mmmt lxco 
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L C P U F A <D fl] ^ ( % ) 
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LT. 1 : lC0#:m^'^J:t<7)^dr^^>'/jr.^y-;l.r£'^^#i^2 5mL^in;i. 6 0 °C-e 9 
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[0 14 51 
IftSl 







■frfi LLl 

jjta u/j tax ^ v> 
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3 7. 8 
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T G 


42. 5 
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[0 14 61 

imMMA : W^Lf^LC PUFA-P LO^iJt] 
[0 14 71 

#f?tLfcfflV :^Bh®®^^. 4°C-eJ%T-b h >l'v#ft?L. T-lr b >::^v#^:59'^llIiR-t ^ 
Tf^v;vnij> (PC) , .i^^-7T^v;^J^^/-;vT5 > (PE) . .i^x -7 r 

(PS) . 4^;^-7r^v;^^ y V (pi) , miiK (gl) kz^^mx^. mmw. 

<^^14i3 j; r/^»^^f o /Co ®r?f1 Wfi^ n n jj>;v A : ^ ^ y : t^m : 7K= 1 0 0 
: 7 5 : 7 : 4 o^S^vt^^ffiv^/co 

[0 14 81 
[0 14 91 
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me] 







msjt (%) 


LCPUFACDilJ^ (%) 






A A 
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vji U. M 




P c 


rr o o 
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1 0. 2 
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4. 4 
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1 . 9 
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8. 5 
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[0 1 5 0] 
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L C P U F A (DflJ-a- (%) 




fia:J± (%) 


A A 


D G L A 


P C 


60. 2 


17.9 


2. 1 


P E 


2 3. 1 


1 O. 0 


1 . 7 


P s 


1 2. 2 


8. 8 


1 . 0 


p I 


3. 2 


9. 5 


0. 9 


G L 


1 . 3 


8. 5 


1 . 1 



[0151] 

-If 7 5^ («f ffl 9 f - > a^) t ±^ami]um v ^ v > (^Eitt^) t m^it i o o 
: 3 5 tfj^^h X d fi^u^i^riic^mz.. 5 0-6 o'c<^iasiEa-e^«i$-^. *,&^2 0 0 
0 c p<D^^^y^^m'tmwiLfzo 

[0152] 

4nm) fc^S*j:bi 0 0 : 0. 0 5 t <t d i^r^^-^L. 1 ^P^Ufco 

[0153] 

w)>mMm^ {mMmm.^^^^^^DRA<Dm^^i2 5%) . iKs.m immMmnm) 

, isHZf}^^ 5.yEm^. m»jt5 0:50:50:0. 0 5 tfj:^Xd t^^l-^b. 
[0 15 4] 

mtz^ 1 8 0 m g (Dp^m^^^^ir & y y Y ^y'^J^^Wk^l^fzo ^(Dyy Y^y°^)Vii 
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imm 6 : L c p u F A-^* ymM^^rU^i^fzfm^mW:'} 

mmm 2 x-mm^A- 2 7i)-hnhi^fz'4K') ymnm^'k, e 0 r-c- 5 ~ 3 0 '^^m. u 

>J3HK<^-Mfi 0. i~2 0 %-eifiictij^4p¥rtg-e^ofco 

[0 15 51 

^ 1 0%^iyV^v--i^^W^. :t V CI. - . ^m7X, 3-ii-#:*si-, 

^ 7t {i ^ - V ^ - m^-t;^* L T . 1/10 0 ^A-f-^'mu-r ^ ^ t J; 19 . 
[0156] _ 

=iriaj:*a<^^'^ t?-t^ Tit ^ M^m^^M \z.^^^x^ :^^m (7)»f aijisia s m „ 

[mil±^flJffl'5Ttgtt] 

[0 15 71 

J^JiOJ:dt3> -^^mx\t. ^0S#ftCJ: LCPUFA-P L=Sr?:&$et)/^>^o^^a*)lc 
^^t^^^ t7^^^-t:-^^o L;t>6«or. atgtt:feiSil^M^^**t^l£<ffi 
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mm] LCPUFA-PL ^mmmy!)^^'^^^^ tcMi- ^^t /ti^^-c- ^ . ^m-^-im^M 

^n^nH^^^^^Ufc LCPUFA-PL :iti)mm^J:i^Wt. ^<^ft«fi^^5f-IJffl 

ftifti^jK^ife^PB&asi? (L CP UFA) ^mj^^^tLx^mm^^M 

^ ')ymV. (PL) ^tttB1-^o CltLlc i l9#ibtL;i, P Li±. L C P UF A^#JS^^i: 
LT-^tpy >J3tK (LCPUFA-PL) tr^^o 
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